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These symptoms were also compared with the presence of these symptoms 
prior to the time of the fire . Fifteen fire fighters (17 . 23) reported 
the development of a morning cough since the fire . Fire fighters who 
spent more than six hours at the fire scene were more than twice as 
likely to have developed a· persistent cough (p < .05 Chi square). The 
development of persistent shortness of breath (which was not apparent 
prior to the fire) showed a similar relationship with time spent at the 
fire and with time spent in dense smoke. These findings support the 
conclusion that most of the reported symptoms developed after the fire 
in fire fighters without these symptoms prior to the fire and that 
degree of exposure at the fire contributed to the occurrence of these 
symptoms. 

The pulmonary function testing was not conducted to evaluate acute 
problems resulting from exposure at this fire. The lack of baseline 
testing data precludes their use for this purpose. While most fire 
fighters showed good pulmonary function test results, 14 (10 . 63) had 
abnormal test results . These included 10 with evidence of obstructive 
lung disease, 3 with restrictive lung disease, and one with a mixed 
restrictive/obstructive pattern . 
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TABLE II 

DEMOGRAPHIC AND JOB INFORMATION ON PARTICIPATING MALE FIRE FIGHTERS 

RACE: 

White 
Black 

AGE: 

20-29 
30-39 
40-49 
50 or older 

FIRE DEPARTMENT: 

Detroit 
Hamtramck 
Highland Park 

YEARS FIRE FIGHTING: 

0-9 
10-19 
20-29 
30 or more 

Number 

108 
25 

17 
62 
34 
22 

103 
26 

6 

31 
67 
20 
15 

Percentage 

81.2 
18.8 

12.6 
58.5 
25.2 
16.3 

76. 3 
19.3 
4.4 

23.3 
50.4 
15.0 
11.3 

f. 

0 
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TABLE III 

SYMPTOMS REPORTED BY PARTICIPATING FIRE FIGHTERS 

SYMPTOM 

For more than six hours after fire: 
Wheezing 
Cough 
Shortness of breath 
Nose and throat irritation 
Skin rash 
Numbness or tingling 
Dizziness or nausea 

Since the fire: 
Other Symptoms 
Sought medical attention 

Continuing at the time of survey: 
Wheezing 
Coughing 
Shortness of breath 
Nose and throat irritation 
Skin rash 
Numbness or tingling 
Dizziness or nausea 

NUMBER 

19 
44 
30 
56 
18 
11 
18 

26 
9 

7 
17 
15 
14 

6 
4 
3 

PERCENTAGE 

16.5a 
38 . 6a,b 
26 .sa,b 
46.7a,b 
14.9 
9 . 1 
14.9a 

22.0 
7.6 

6.4b 
14.9a,b 
13.3a,b 
11.5 
5.0 
3.7 
2.6 

astatistically significant increase for fire fighters who spent more than 6 
hours at the fire 

bstatistically significant increase for fire fighters who spent 0 . 5 hours or 
more in dense smoke without a respirator. 
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VI. DISCUSSION 

The high incidence of respiratory and other symptoms among these fire 
fighters is similar to· that found in other NIOSH studies of fire 
fighters after large fires involving chemicals.2,3 Although the 
relationship of these symptoms to longer term health effects is unclear, 
the occurrence of symptoms does point out the need for better protection 
for fire fighters responding to these types of incidents . 

VII. RECOMMENDATIONS 

1. Because fire fighters are exposed to many hazardous materials during 
routine fire fighting and hazardous materials incidents, a program of 
routine medical surveillance should be established. The basic elements 
of this program should include; 

a. Examination - The baseline examination should begin with a complete 
medical history and physical examination . Primary focus should be on 
the pulmonary and cardiovascular systems, but other organ systems 
should also be assessed as should risk factors for cardiac and 
pulmonary diseases (e.g., cigarette smoking, family history, etc.) 

b. Pulmonary Function - Pulmonary function testing is also very 
important due to hazards from smoke and and irritant chemical 
inhalation. Base-line testing is particularly important in order to 
track changes in pulmonary function over time. Such changes may only 
be apparent when current results are compared to results from prior 
tests. 

c. Chest X-ray -· Although not advisable for routine periodic screening, 
baseline chest x-rays can be helpful for later follow-up, should 
pulmonary injury occur. 

d. Cardiac Testing - While a baseline electrocardiogram can be helpful 
cardiac stress testing for asymptomatic individuals is probably not 
advisable at the current time. Positive testing in asymptomatic 
individuals may not be indicative of heart disease and can lead to 
further unnecessary testing. 

e. Blood and Urine Testing - Routine blood and urine testing (CBC, 
urinalysis, liver function tests, etc . ) may be useful for detecting 
individuals with specific problems such as diabetes or elevated lipid 
levels. Such testing is more important for hazardous materials 
response workers who are more likely to be exposed to hazardous 
chemicals. Baseline testing (e.g. liver function tests) may be 
useful in evaluating these fire fighters after a significant chemical 
exposure. 
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f. Audiometry - Audiometric testing is also important because of the 
growing evidence that fire fighters may suffer significant 
noise-induced hearing loss from exposure to noise from sirens, etc. 

g . Special Tests - For iridividuals with abnormalities on the other tests 
outlined above, or as indicated by their medical history, further 
testing may be necessary. In addition , hazardous materials response 
workers may require some special testing. For example, if they often 
respond to incidents involving pesticides, baseline cholinesterase 
levels may be useful for comparison with later tests should they be 
exposed to a pesticide spill. 

h. Periodic Testing - The medical examination and other tests (except 
for the x-rays) should be repeated periodically. A yearly 
examination is probably a good approach, particularly for older 
individuals . For hazardous materials response workers, examinations 
should occur at least every year and more often if indicated after 
significant exposures at several incidents. 

2. Fire fighters often face serious exposures when responding to hazardous 
materials incidents because they lack appropriate protective equipment. 
In order to prevent fire fighters from receiving undue exposures during 
these types of incidents, a hazardous materials response team should be 
established. The basic minimum elements for establishing such a 
response team must include; 

a. Comprehensive training for all team members and routine practice 
drills. 

b. State-of-the-art personal protective equipment 

c. Protocols for addressing decontamination issues . 

d . Industrial hygiene/environmental sampling capability. 

e. coordination with other agencies involved in emergency/disaster 
response. 
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X. DISTRIBUTION AND AVAILABILITY OF REPORT 

Copies of this report are currently available upon request from NIOSH, 
Division of Standards Development and Technology Transfer, Publications 
Dissemination Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226. 
After 90 days, the report will be available through the National 
Technical Informalion Service (NTlS), 5285 Port Royal, Springfield, 
Virginia 22161. Infot·mation regarding its availability through NTlS 
can be obtained from NIOSH Publications Office at the Cincinnati 
address. Copies of this report have been sent to: 

1. International Association of Fire Fighters Union (Rich Duffy) 
2 . Detroit Fire Fighters, Delroil, Michigan 
3. Hamtr:-amck Fire F'ighters, HamlC"amck Michigan 
4. OSHA, Cincinnati Region 
5. NIOSH Cincinnati Region 

For the purpose of informing affected employees, copies of this report 
shall be posted by the employer in a prominent place accessible to the 
employees for a period of 30 calendar days . 


